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In parameter optimization design for technology development, we often have faced the 
situation where the optimal solution is not obtained simply. In this case, we cannot help 
accepting the quasi-solution as the next best. Knowing the deriving process for the quasi-
solution is more important for us than getting the solution. Especially, in the case of multi-
characteristic optimization, we have to define what is best for a stakeholder. Also it is 
necessary to determine the priority for everyone. In this process, there might be a conflict 
among stakeholders and it may become an obstacle to the optimal design for the best 
product. Harmonic design has been proposed to build consensus in this case. However, even 
in the case of an optimization of single characteristics, consensus building between 
stakeholders is needed to derive the quasi-solution when the optimal solution is not obtained. 
In this paper, taking the theme of robust optimization of products in the production line of 
mass-production factory, the process of technical negotiations to build the consensus using 
statistical modeling will be discussed along the several scenarios.












































































































































































































































































































































































































Exp# X1 X2 Zex[–1]Zin[–1] Zex[0]Zin[–1] Zex[1]Zin[–1] Zex[–1]Zin[1] Zex[0]Zin[1] Zex[1]Zin[1]
1 –1 –1 • • • • • •
2 –1 0 • • • • • •
3 –1 1 • • • • • •
4 0 –1 • • • • • •
5 0 0 • • • • • •
6 0 1 • • • • • •
7 1 –1 • • • • • •
8 1 0 • • • • • •
9 1 1 • • • • • •
Inner alley: L9
Outer alley: two noise factors (two levels and three levels each)

















































































X1 X2 Zin Zex
X1 ✓✓ ✓✓ ✓














































計計算ソフトであるJMP® 11（SAS Institute 




















Exp# X1 X2 Zex Zin
1 0 –1 1 –1
2 0 –1 –1 1
3 –1 0 –1 1
4 1 1 1 1
5 0 –1 1 –1
6 1 –1 –1 –1
7 –1 1 –1 –1
8 –1 1 1 1
9 0 1 –1 1
10 –1 0 1 –1
11 –1 –1 1 1
12 1 1 –1 –1
13 0 0 –1 –1
14 0 0 1 1
15 1 0 1 –1
16 1 0 –1 1
17 –1 1 0 1
18 1 –1 0 1
Inner alley:  Optimal design 20experiments 
(minimum 18)
Outer alley: None
































































































































Range of Y = 0




































































































Range of Y = 0




（Zin = -1 to 1）
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